Fullerene molecules are created entirely of carbon and have a highly unusual attributes.
The one of the fullerene derivatives are heterofullerenes when one or more carbon atoms that form the fullerene carbon cage are replaced by a non-carbon atom, i.e., a heteroatom.
The aim of the study was to determine the effect of the aromatic compound (benzene) on the boron, silicon and sulfur fullerene C 60 hetero derivatives stability. The chosen heteroatoms were occupied only one ring of one type. The following complexes have been studied: C 6 H 6 @C 54 Fullerene molecules are created entirely of carbon and have a highly unusual attributes. The smallest structure in the fullerene family is conformation C 20 which consists of pentagonal rings only, resulting in its instability. The C 60 is the first fullerene containing 12 pentagonal and 20 hexagonal rings in which pentagons do not share an edge. It results in good stability of the carbon cage. The structure of C 60 is a truncated icosahedron, with two different bond lengths: the ones between two hexagons are shorter (bond c-c length 1.44 Å) then between a hexagon and a pentagon (double-bond c=c length 1.39Å); average bond length is 1.4 Å [1, 2, 3] . The one of the fullerene derivatives are heterofullerenes when one or more carbon atoms that form the fullerene carbon cage are replaced by a non-carbon atom, i.e., a heteroatom. [2] Exactly 180 σ bonds are located on the surface C 60 , and the whole carbon cage is surrounded by cloud consisting of 60 delocalized π electrons. Their orbitals are arranged along the rays and the energy is similar to the Fermi energy level [3] .
The aim of the study was to determine the effect of the aromatic compound (benzene) on the boron, silicon and sulfur fullerene C 60 hetero derivatives stability. All created complexes are classified as endohedral heterofullerenes. They were created by substitution of 5 or 6 carbon atoms of the fullerene's cage by heteroatoms and all the heteroatoms were presented in the same pentagonal or hexagonal ring. The chosen heteroatoms were occupied only one ring of one type. The only one benzene molecule was trapped inside of the heterofullerens cages. [4] .
The following complexes have been studied: C 6 H 6 @C 54 B 6 , C 6 H 6 @C 55 B 5 , C 6 H 6 @C 54 Si 6 , C 6 H 6 @C 55 Si 5 , C 6 H 6 @C 54 S 6 and C 6 H 6 @C 55 S 5 . The energies of stabilization (ΔE stab. ), deformation (ΔE def ) and interaction (ΔE int. ) as well as absolute energy (ΔE) of each examined heterofullerens C 60 and their complexes with benzene were calculated with the use of the molecular modeling technique. The calculations for all the structures were carried out using Hartree-Fock method (base STO-3G) implemented in Spartan '14 software [4] . The results reveal that examined systems are thermodynamically unstable. Every of the generated structures has an irregular shape (a barrel) with a hole formed by heteroatoms from pentagonal or hexagonal ring. Moreover, the bonds of type: a carbon -heteroatom and a heteroatom -heteroatom have been distorted. The least amount of fullerene's cage distortion was characterized boron derivatives of fullerene C 60 and their endohedral complexes. However, calculation suggests that those systems could exist despite positive energies values and it lets assume the possibility of using them as drug carriers. The energy-related barrier of fullerene breaking results in retention of the benzene inside the carbon cage in spite of angles and bond lengths deformation in examined complexes.
